Intrapelvic hemangiosarcoma in a horse
Matti Kiupel, Nicholas Frank, Gregory W. Stevenson, John Siems, Paul W. Snyder Malignant neoplasms of vascular origin are rare in horses. 1, 4, 7, 16, 19, 24 The origin of equine hemangiosarcomas has rarely been determined. 5, 7, 9, 17, 20, 25 Few investigators have considered the skeletal musculature as the primary neoplastic site. 20, 22 Only 1 report included description of the primary involvement of bone of an angiosarcoma, which was considered to have originated from the paravertebral vasculature. 10 We describe here the unusual distribution of an intrapelvic hemangiosarcoma invading the pelvic bones and musculature of both hind legs of a horse with a history of colic and suspected hind leg trauma. A 14-year-old paint horse gelding had a history of lethargy and occasional abdominal pain for 6 weeks. The submitting veterinarian suspected a large colon impaction. Following administration of mineral oil via nasogastric intubation, a large amount of feces was passed and signs of colic abated. A hemorrhagic wound on the medial aspect of the right hind leg was discovered, followed 2 days later by marked edema of the right hind leg. The leg did not reduce in size, and the wound continued to bleed despite administration of antiinflammatory drugs, antibiotics, and hydrotherapy. The horse was presented to Purdue University Veterinary Teaching Hospital for euthanasia and subsequent necropsy.
On physical examination, the horse had marked edema of the entire length of the right hind leg. A 5-cm-long external wound on the medial aspect of the thigh was surgically explored. The wound narrowed internally but extended deep to the extent of digital palpation in a dorsolateral direction. The wound bled profusely during physical examination. The horse was underweight despite reports of a good appetite. Euthanasia was performed.
The horse was submitted to the Animal Disease Diagnostic Laboratory for necropsy within 2 hours of death. An infiltrative, multilobulated, dark red and yellow, mottled soft mass was identified subperitoneally in the pelvis, dorsally to the pubic and ischiatic bones. The mass was partially surrounded by a thick fibrous capsule with multiple fibrous tissue septa forming large blood-filled spaces. The mass cov- ered the whole floor of the pelvis and extended ventrally through the obturator foramina and invaded the pubic and ischiatic bones along the symphysis, causing severe bony lysis. The mass extended bilaterally into the semimembranous, adductor femoris, and medial quadriceps muscles ( Fig.  1 ). Diffuse hemorrhages extended along the semitendinous, semimembranous, and medial quadriceps muscle fascia and subcutaneously in the left leg. The ventral portion of the medial, intermediate, and rectus quadriceps femoris muscle were hemorrhagic and focally necrotic or replaced by fibrous connective tissue. The right hind leg had an open draining fibrotic and hemorrhagic fistula extending from the mass on the medial side of the femur to the skin dorsal to the medial condylus. There was focally extensive necrosis and fibrosis of the adjacent right hind leg musculature. The ileal lymph nodes were enlarged, firm, and dark red, but the popliteal lymph nodes appeared unremarkable.
In addition to the pelvic lesions, there were 3 1-1.5-cmdiameter round, soft, dark red, well-circumscribed nodules in the pituitary gland. The left lobe of the thyroid gland was enlarged, at 8 cm in diameter, and contained a yellowish, firm, 3-cm-diameter, round nodule protruding over the surface at 1 side. The liver was slightly yellow and soft and had round edges.
Radiographic examination of the disarticulated and defleshed os coxae revealed an osteolytic, expansile lesion involving the caudal pubic symphysis at the junction of the pubic and ischiatic bones (Fig. 2 ). Bony lysis extended to the axial margins of the obturator foramina, with the right foramen more severely affected than the left. The expansive area of bony lysis was typified by smooth and rounded margins at the caudal and lateral aspects. A mild, irregular periosteal thickening was evident at the central ischiatic arch. Based on the radiographs, an osteogenic neoplasm was suspected. Differential diagnosis included metastatic carcinoma/ sarcoma and a non-matrix-forming primary bone tumor.
The retroperitoneal pelvic mass was microscopically consistent with hemangiosarcoma. The neoplasm was composed of pleomorphic endothelial cells generally forming large, incomplete vascular spaces, small clefts, and cavernous channels surrounded by extensive fibrous connective tissue. Microscopic examination of the hind leg muscles revealed multiple partially encapsulated neoplastic nodules surrounded by hemorrhages and extensive amounts of granulation tissue infiltrated by large numbers of macrophages containing hemosiderin. The fibrous capsules gave rise to several blood-filled cavities divided by septa. Multiple vascular spaces were thrombosed. These spaces were lined by a single layer of often sloughed endothelium or rarely by 2 or 3 layers of plump endothelial cells with ovoid, hyperchromatic nuclei and abundant eosinophilic cytoplasm (Fig. 3) . In a few areas, the endothelium was piling up, forming clusters of neoplastic cells that partially obstructed the vascular lumen. Neoplastic endothelial cells were elongated and spindloid and had round to ovoid, vesicular, hyperchromatic nuclei with high mitotic activity (6 mitoses per 400ϫ field) and abundant eosinophilic cytoplasm with indistinct borders. In a few areas, the cells were more pleomorphic in shape and size. Focally extensive coagulative necrosis and hemorrhage were in the surrounding musculature. Free hemosiderin pigment and engorged hemosiderophages were scattered throughout the affected areas. In decalcified sections of pelvic bone, the pubic and ischiatic bones were extensively infiltrated by neoplastic tissue comparable to that seen in the muscle. Large blood-filled cystic spaces replaced normal bone. There was focal bone resorption and remodeling. Remaining bony trabeculae were thickened and abundant. Clusters of neoplastic cells were noted on the edges of disrupted trabecular structures (Fig. 4) .
Multiple sections of the formalin-fixed, paraffin-embedded tissue from the neoplastic mass in the hind legs were stained for factor VIII-related antigen using a peroxidase-antiperoxidase technique. 12 Slides were incubated for 45 minutes with a 1:100 dilution of rabbit antiserum for factor VIII-related antigen, a followed by swine antirabbit antiserum (dilution 1: 20) and rabbit peroxidase-antiperoxidase soluble complexes (dilution 1:100). Antibodies were localized with diaminobenzidene, and sections were counterstained with hematoxylin.
Immunohistochemical stain for factor VIII-related antigen has been established as a useful marker for endothelial cells in paraffin-embedded sections 2, 12, 14 and has been used to identify vascular neoplasms in horses. 8, 11, 13 Positive staining for factor VIII-related antigen was strongest in nonneoplastic endothelial cells of small capillaries, arterioles, and veins ( Fig. 5 ). Staining of the endothelial cells lining vascular spaces of the neoplasm was less intense. However, in areas where endothelium was multilayered, clusters of neoplastic cells stained intensely positive for factor VIII-related antigen, confirming the diagnosis of hemangiosarcoma.
Incidental findings included an adenoma of the pars intermedia of the pituitary gland and a thyroid follicular cell adenoma.
The most common equine neoplasms are sarcoids and squamous cell carcinomas. 16, 19 Malignant neoplasms of vascular origin are uncommon in horses. 1, 4, 7, 16, 19, 24 No hemangiomas or hemangiosarcomas were found in an abattoir survey of 151 neoplasms from 1,308 horses. 4 In 2 other surveys, only 1 hemangioma in the neck of a horse was found in 2,250 equine necropsies and biopsies, 11 and 2 hemangiosarcomas and 1 hemangioma were found in 1,322 equine necropsies and biopsies. 19 Neoplasms of vascular origin in horses have been reported in several different organs. Hemangiomas are primarily found in the skin of young horses. In a 15-year survey that included 4,739 equine necropsies and biopsies, 12 cutaneous hemangiomas (0.25%) and 1 cutaneous hemangiosarcoma (0.02%) were diagnosed. 7 The majority of horses with benign cutaneous vascular neoplasms are Ͻ1 year of age, with a few of these neoplasms reported in newborn foals. 7, 11, 23 These findings suggest that some equine hemangiomas are congenital. 11 Malignant vascular neoplasms are even less common. 7 The origin of hem angiosarcomas in horses is difficult to determine; 5, 7, 9, 17, 20, 25 however, angiosarcomas and hemangiosarcomas have been described more frequently in the head region, involving the frontal sinuses, 18 the nasal 3, 15 and oral 21 cavities, or the eyes. 6, 13 Few investigators have considered the skeletal musculature as the primary site of origin of equine hemangiosarcomas. 9, 20, 22 It has been suggested that these primary musculoskeletal hemangiosarcomas have a tendency to metastasize. 9, 20, 22 In 1 report, 10 an angiosarcoma was considered to have developed from the paravertebral vasculature; this is the only report in which primary involvement of bone with an angiosarcoma has been described. In the present case, the primary site of the neoplasm was difficult to determine. Based on the extent of the lesion and the degree of involvement of the pelvic bone, the hemangiosarcoma may have originated from the peripelvic vasculature. Furthermore, the case presented here is the first report of an intrapelvic hemangiosarcoma in a horse that invaded large portions of the pelvis and the hind limb musculature. Although the extent of the lesion suggests a highly malignant neoplasm, there was no microscopic evidence of metastasis to any of the organs examined. This lack of metastasis is in contrast to the results in previous reports of equine musculoskeletal hemangiosarcomas 9, 20, 22 and supports the hypothesis of a peripelvic vasculature site of origin.
Horses with hemangiosarcoma have presented with various clinical signs: hemorrhages from various sites, 9, 17, 20 lamness and musculoskeletal dysfunction, 10, 22, 25 edema and subcutaneous swelling, 5, 22, 25 icterus, 5 anemia, 9, 22, 25 polyuria and polydypsia, 25 marked dyspnea, 9, 17, 22 colic, 9 and weight loss despite good appetite. 25 In this horse, weight loss was not a major concern of the owner. However, during clinical evaluation, the horse was considered underweight despite having a good appetite. The reported colic was thought to be secondary to a large colon impaction due to a reduced pelvic canal diameter. After treatment with mineral oil, the problem resolved and no large colon impaction was found at the time of necropsy. The most severe lesion was diffuse edema of the right hind leg associated with a hemorrhagic wound. Differential diagnoses for the swollen leg had included lymphadenitis, trauma, or a foreign body. The deep penetrating wound was considered to be of traumatic origin or secondary to severe lymphadenitis. No foreign bodies were found at necropsy and no bacteria were isolated from sections of skeletal muscle or selected peripheral lymph nodes. Based on the findings presented here hemangiosarcoma is as a differential diagnosis for leg swelling and hemorrhaging wounds of undetermined origin.
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